Here, we report a case of Cronkhite-Canada 
Introduction

Cronkhite-Canada syndrome (CCS), first reported in 1955 by Cronkhite and Canada, is a rare gastrointestinal polyposis accompanied by diarrhea, hypoproteinemia, and ectodermal changes, such as skin hyperpigmentation, alopecia, and atrophic nail changes (1). CCS, a non-hereditary disease, is most commonly seen in middle-aged patients (2). Although more than 300 patients have been reported worldwide, the etiology of CCS remains unknown. We evaluated a case of CCS in a patient with schizophrenia that was successfully treated with parenteral hyperalimentation and tranexamic acid. We discuss the correlation between psychiatric disorders and the CCS phenotype, including the characteristic findings of endoscopic ultrasonography (EUS) seen in this patient.
Case Report
A 64 year-old Japanese man with schizophrenia exhibited waxing and waning psychiatric symptoms, for which he was followed by a local hospital for the past 35 years. Medications administered over the last two years included haloperidol (9 mg/day), biperiden (3 mg/day) 
) . Al o p e c i a ( a ; f r o n t a l t o c e n t r a l r e g i o n o f t h e h e a d ) , a t r o p h i c n a i l c h a n g e s ( b ) , a n d h y p e r p i g me n t a t i o n o f t h e s k i n ( b , d o r s u m o f h a n d ) .
T a b l e 1 . L a b o r a t o r y Da t a o n P r e mo r b i d S t a t e , Ad mi s s i o n , a n d P o s t -t r e a t me n t severe hypokalemia (1.8 (Fig. 1b) , and hyperpigmentation of the skin (Fig. 1b; dorsum of 
E n d o s c o p i c f i n d i n g s o f t h e g a s t r o i n t e s t i n a l t r a c t o n a d mi s s i o n . a ; t h e s t o ma c h r e v e a l e d mu c o s a l e d e ma a n d d i f f u s e p o l y p o s i s wi t h i r r e g u l a r l y -s i z e d , h e mi s p h e r i c a l e l e v a t e d l e s i o n s . b ; e nd o s c o p i c f i n d i n g s o f t h e c o l o n r e v e a l e d mu l t i p l e p o l y p o s i s , wi t h i n d i v i d u a l p o l y p s me a s u r i n g l e s s t h a n 2 5 mm.
F i g u r e 4 . E n d o s c o p i c u l t r a s o n o g r a p h i e s ( E US ) f i n d i n g s o f t h e s t o ma c h . T h i c k e n i n g o f t h e mu c o s a e , b u t n o t s u b mu c o s a l a r e a s wa s o b s e r v e d . Ar r o ws i n d i c a t e h y p o e c h o i c a r e a s . T h e c o l o n e x h i b i t e d s i mi l a r c h a n g e s .
at the upper limit of the normal range.
Endoscopic studies of gastrointestinal tract exhibited polyposis with edematous mucosae of the stomach (Fig. 2a) and colon (Fig. 2b) . A small number of polyps were also observed within the small intestine. Histopathological analysis revealed (Fig. 3) that all of the polyps were benign. These inflammatory sessile polyps were composed of focally dilated irregular foveolar glands within the lamina propria, which had expanded due to edema with eosinophilic infiltration. The lamina propria in the superficial portion was expanded to a greater extent than that in the deeper portion. EUS of the stomach and colon indicated thickening of the mucosa and small hypoechoic areas in the dilated mucosa of both the stomach (Fig. 4) (Fig. 6a and b) ;
F i g u r e 3 . Hi s t o l o g i c a l f i n d i n g s o f t h e s t o ma c h ( HE s t a i n , × 4 0 ) . I n f l a mma t o r y p o l y p s we r e s e s s i l e l e s i o n s c o mp o s e d o f c y s t i c a l l y d i l a t e d i r r e g u l a r g l a n d s wi t h i n t h e l a mi n a p r o p r i a , wh i c h wa s e x p a n d e d b y e d e ma a n d a n i n f l a mma t o r y i n f i l t r a t e .
F i g u r e 5 . Cl i n i c a l c o u r s e o f t h i s p a t i e n t . T h e s o l i d l i n e i n d i c a t e s s e r u m a l b u mi n l e v e l s , wh i l e t h e d o t t e d l i n e i n d i c a t e s t h e n u mb e r o f s t o o l s p e r d a y .
F i g u r e 6 . P h y s i c a l f i n d i n g s p o s t -t r e a t me n t . Al o p e c i a ( a ) , a t r o p h i c n a i l c h a n g e s ( b ) , a n d h y p e r p i gme n t a t i o n o f t h e s k i n ( b ) we r e s i g n i f i c a n t l y i mp r o v e d . his endoscopic findings demonstrated improvement in the mucosal edema and a decreased number of polyps in the stomach and colon (Fig. 7). EUS findings also confirmed a reduction in mucosal thickening. The patient was then started on an oral elementary diet. Five months later, he began eating a regular diet while continuing oral administration of anti-plasmin. He has remained well for the past eight months without a recurrence of symptoms.
Discussion
The etiology of CCS remains unclear. Goto et al (2) (6) to be caused by the lack of electrolytes and important nutrients resulting from malabsorption. In the case reported here, however, schizo-
F i g u r e 7 . E n d o s c o p i c f i n d i n g s o f t h e g a s t r o i n t e s t i n a l t r a c t p o s t -t r e a t me n t . P o l y p o s i s a n d t h e a mo u n t o f e d e ma t o u s mu c o s a e we r e s l i g h t l y d e c r e a s e d i n t h e s t o ma c h ( a ) a n d d e c r e a s e d c o n s i d e r ab l y i n t h e c o l o n ( c ) .
phrenia preceded the onset of CCS by more than 30 years.
We could not find a direct association between these two diseases, the mental stress of his long-standing psychiatric illness may have contributed to the onset of CCS. Indeed, his psychiatric symptoms got slightly worse just prior to this episode of CCS. We hypothesize that the worsening of his schizophrenia served as the trigger for the crisis of CCS. Lavrey et al (7) and Filloux et al (8) reported phenothiazine-induced acute colitis in patients receiving butyrophenones. In the present case, the initial examination documented increased levels of serum IgE and IL-4, which decreased after treatment. Although IL-4 is a cytokine that promotes IgE secretion, we could not identify any targeted allergens by idiosyncratic IgE examination. As eradication of MRSA did not influence the GI manifestation of disease, we hypothesized that CCS was not triggered by an intestinal infection in this patient.
Makiyama et al (9) (9) .
To investigate the gastric wall thickening seen in CCS, Ward et al (10) Koishi (14) . Although the combination of corticosteroids and tranexamic acid is more effective (11) , Goto et al (15) reported that anti-plasmin therapy could also be used effectively for CCS treatment. In this case, treatment with anti-plasmin alone was able to resolve the symptoms and intestinal disturbances rapidly in the absence of corticosteroids.
Although Goto (16) (13, 17, 18) . The most serious complication of CCS is gastrointestinal malignancy; 15% of patients eventually develop colon cancer (19) 
